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Work on nuclear physics began already i n  1940 a t  the Moscow Sta te  

University following a recormendation by the  academician, S. I. Vavilov. 

For this purpose, academician D. V. Skobel'tsin and his students were 

invited t o  the IGY. Thanks t o  t h e  organization of the Scient i f ic  Re- 

search Ins t i t u t e  of Nuclear Physics, the IGY became the basis for the  

conduction of various and even at t h i s  t i m e  mutually interrelated scien- 

t i f i c  investigations. 

I n  t h i s  short  a r t i c l e ,  it is i q o s s i b l e  to  review at some length 

the  fundamentals executed at  the Inst i tute .  Therefore, I will t r y  to 

bring for th  only certain elcemples. 

First, about the  par t ic les  of highest energies: such par t ic les  of 

b i l l i o n  b i l l ions  electronvolts exist i n  the composition of cosmic 9. 
Thus far, they could not be created a r t i f i c i a l l y .  

take place at the interaction of these par t ic les  with atomic nuclei, whose 

- 
Intensive processes 

theore t ics l  explanation has not been given t o  date. 

pec t  t h a t  a key for  the  construction of future physics w i l l  be found pre- 

c i se ly  by means of a revealed secret  phenanenon taking place at& 

There is basis t o  ex- 
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high] energies. 

Ultra-high energy p a r t i c l  

Because of this reason, they bring us information about remote 

cover enormous distances i n  cosmic - 3 
space, 

regions of the cosmos. InveGtigations of ultra-high e n e r a  particles 

of cosmic rays are beset with great d i f f icu l t ies ,  since the nmber of 

such particles is very small. 

one square m e t e r  i n  dimension, one would have t o  w a i t  hundreds of years 

Having at his disposition a device of 

fo r  the fall of one such par t ic le  upon it. If, however, the particle 

is endowed with ultra-high energy, it creates numerous descendants, con- 

s i s t i ng  of many millions and also of b i l l i on  b i l l ions  particles. 

particle fluxes, o r  as they are called, broad 

Phese 

8tmospheric showers, can 

be collected fir coqaratively small  periods. 

it is necessary t o  go bepnd the laboratories. 

Thus, for t h i s  reason, 

The ins ta l la t ion  of such a type, desimed for  the investigation 

of ultra-high par t ic les  of cosmic rays hae already been operating i n  the 

IGY pract ical ly  without interruption during many years. 

Among many results obtained dur ing  t h e  IGY, with the help of 

t h i s  device, one m u s t  note first of all the discovery of a sharp varia- 

t i o n  of the  energy spectrum of ultra-high energy par t ic les  when the lat- 

ter exceeds one million billions electronvolts. 

sence of two groups in  the ultra-high energy par t ic les ,  having apparent- 

l y  different  origins. Particles of the first grow, possessing compara- 

t i ve ly  Smaller energy, are born i n  OUT galaxy. 

-up, created f r a n  par t ic les  of highest energies, arr ive apparently from 

other gaJmcies. 

This implies the pre- 

Particles of the  second 

A few words about the investigation of particles of lesser ener- 



- 3 -  

gies: such par t ic les  are substantially more numerous i n  the composition 

of cosmic rays than those of ultra-high energies. Therefore, not only 

t h e i r  descendants can be trapped, but ;hey themselves can be caught i n  

complex devices, allowing t o  obtain a detailed information concerning 

the character of their reaction with atanic nuclei. The question arises 

i n  the given case of par t ic les ,  possessing energy i n  the thousands and 

t e n  thousands millions electronvolts. This energy exceeds by one thou- 

sand times the maximun energy of par t ic les  obtained with the help of 

contemporary accelerators. Therefore, there is no doubt that the de- 

t a i l ed  study of the properties of these par t ic les  and of the character 

of t h e i r  interaction with atomic nuclei strongly advances contemporary 

physics . 
It seems that an insurmountable d i f f icu l ty  stood i n  the way of 

No method t o  measure the i r  u t i l i z ing  such par t ic les  f o r  a long time. 

energy was then available, but i t  was devised during the ICY. 

ionization calorimeter of Professor M. L. Grigorov allows t o  measure 

The 

the  energy of par t ic les .  

Studying the sources of formation of the different  par t ic les ,  

w e  must reach a conclusion t h a t  there exist peculiar "cosmic par t ic le  

accelerators," i n  nature. The dimensions of some of them are very 
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last, there are cosmic accelerators nearer the Earth, whose dimensions 

are only s l igh t ly  greater than the diameter of our planet. 

As a result of the work obtained i n  the IGY during the f l i gh t  

of the third Soviet Earth's satellite, the outer radiation belt of the 

Earth w a s  revealed. Subsequent investigations i n  the IGY showed that 
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the  origin of t h i s  region w a s  completely different  from t h a t  of the in- 

ner belt, discovered during the  flights of American satellites. It w a s  

demonstrated that the action of the "cosmic accelerator" precisely leads 

t o  the  formation of the outer radiation belt  of the Earth. 

sen t  time, the important problem of finding the operational mechanism of 

this accelerator is being resolved. 

belts, a series of long-observed phenomena, such as polar aurorae, mag- 

net ic  storms, cer ta in  phenomena i n  the ionosphere and many others became 

clar i f ied.  

called Messbauer effect, were broadly set up i n  the IGY. 

attached t o  solid bodies, possess extraordinary properties of emitting 

and absorbing electromagnetic oscillations---gamma rays withouf; recoiling. 

A t  t he  pre- 

After the discovery of radiation 

The studies of resonant absorption of gamm raJrs of the so- 

Atomic nuclei, 

To speak more precisely, this recoiling, known to  all of us, by 

But the  effect  of a firearm a t  time of firing, of course, does exist. 

such conditions are materialized when the recoiling is received by a 

solid,  macroscopic body, whose mass is  many million times greater than 

the  mass of the atomic nucleus. In  these conditions, a gamma quantum is 

emitted and absorbed: its energy corresponds precisely t o  the difference 

of the energetic levels  i n  the nucleus. Utilizing t h i s  phenomenon, the 

w e a k  electromagnetic fields can be measured, induced i n  the place where 

the  atomic nucleus is found. 

sort  of a probe, tackling the structure of the matter. 

t he  work carnpleted i n  the IGY, the so-called chemical displacement of 

the Messbauer l i n e  w a s  revealed. 

nucleus can provide infomation about the chemical composition of the 

Therefore, the atomic nucleus becomes some 

As a result of 

T h i s  means, therefore, that the  atomic 



connpound in w h i c h  the a t o m i c  nucleus is found. 
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